Biological activity of human granulocyte-macrophage colony stimulating factor is maintained in a fusion with seed glutelin peptide.
Human granulocyte-macrophage colony stimulating factor (GM-CSF), a cytokine with many applications in clinical medicine, was produced specifically in the seeds of transgenic tobacco plants. Two rice endosperm-specific glutelin promoters of different size and sequence, Gt1 and Gt3, were used to direct expression. Also in the Gt3 construct, the GM-CSF coding region was in fusion with the first 24 nucleotides of the mature rice glutelin sequence at its 5' end. With the Gt1 construct plants, seed extracts contained the recombinant human GM-CSF protein up to a level of 0.03% of total soluble protein. Transgenic seed extracts actively stimulated the growth of human TF-1 cells suggesting that the seed-produced GM-CSF alone and in fusion with the rice glutelin peptide was stable and biologically active. Furthermore, native tobacco seed extracts inhibited the activity of E. coli-derived GM-CSF in this cytokine-dependent cell line. The seeds of F1 generation plants retained the biological activity of human GM-CSF protein indicating that the human coding sequence was stably inherited. The feasibility of oral delivery of such stable seed-produced cytokines is discussed.